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(54) DIGITAL SIGNAL REPRODUCING DEVICE AND DIGITAL SIGNAL REPRODUCING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital signal 
reproducing device, in which the normal digital signal 
reproduction can be continued, by realizing the stable 
convergent performance even in the diverged state of a 
tap coefficient of an equalizer while data are not 
reproduced properly when no signal is inputted or before 
the PLL is stably operated. 

SOLUTION: The center tap coefficient of the adaptive 
equalizer is set to a fixed value, and also the threshold 
level of ternary discrimination is made variable in 
accordance with an amplitude level of an input signal in 
the ternary error detection for detecting the equalizing 
error. 
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[#8f§SJfc©$£ffl] 

fc^J§8i&©B£*D-;/£TlWES£{g^£*-A*- 

fi«E«fi i^uucjs cx pi^-r s 3 © t>* 
aas^Rj^s © a ft ^ ic *t l- t we b ^ ^ <@ u- 

t&a>s>©ffl^e>x^jMi«£&^Ts&^Ma^R 20 
im. •b>*-^7^«ft*«a«n?*4F 1 R7 

fT5 c: fraft««**a LTjg^KbMa^fr 5 x^ 

t>jss^a«»©H€^ D y ^twew £<t /t- 

gw»&©-y->:7u >^7 f -^©ii5^ft^«B^©#tt^tt 
{f-rsa^^bMa^st, wtBs^^bMa^R^e. 30 

^tsiMifgi, s5i3ffip B wa¥R^e.©ai*« 
fB«w5tta.^R*^©ai^«^-©iiiis^^;p^aiu, 

WEIUS U C T "I^T •£> 3 fit^J 5£ffl © L €T trMfi 

SjfeSEbTH SHIR'S y KSr^f SS£ h 7 2 40 

©*<kjSiS«ffi-r*h7y^*{t^*Ui*Si:, (WE h 

hfflasfr^a^Fffla^at. mib*^ 
> h5aa^R^e.*^> hfit tct o^©^r B ^c4o^x 

jS!t:*fl;fflaK:*JW-*^yy«ft*«»-r 

a^e> ©m K*f L taje l, # u-^;^ e> sp<(b 
«*srttaua*»ft«iatfft». we«*«j*«^* 

^-i'y^ff**»H3£T?**a«<M:SD 1 a*a:t, ME 50 
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autssKM&a^sw* & ©w^ sx^^mMRsts^-r 

Sfa-^aia^Rtsa*.. 

^T3fitW!tSrWEb^^fflU^JU4ffll.iTfT5^iT 

$<bRSS&*mbTafS«pfl:ffla£fT^. n±h^y^ 

[»*«3 3 fiS^'Ny hMci0E^j*#:^e.Sc*-tB$ 
nSBM^A^tU. ESk{f#©x-^U—hiO 
t>B^Ha*©H5e4' D -y T*HfJEB^<f A*- 

R^e,©-y->yu >i?7 ; —*e)mm&i&mm<»¥f&&ffi 
«-r«H^*ft;jaa*st. WEBiS^Laaa^iB^e 
©aj^fi^e>fflrfl7-f;u^u >^ffiii&fT5ctTi 

-rsnuntM&a^Rt, #iaa*Mjaa*s*»6©ttj*«^ 

-fS>;Ti©M^I^Ii)L, JWEMHfiia^STffl 

ffiWMa#a^e>©ai^^©ait@U"<;i/$r^tijL. w 

EffitiU^fc^UToI^-rs 3fiSfiJ^ffl©L#trifiSU 
>:7>A* >£&UJ-r£ d if 7>yjU^B{JJC*3HTM 

&£.f$.TZ7>-7)wi?>&m^mt, fffiEttr-ifta^ 

Rt5> 6 ©ffl*«^C*f LT WE L * V^fit U^jUA^ 6 3Hb 

KissttHiba^^baiasff^, met>^/i^> 

Eaus^tffla^s*»6oa**»6x^^;nt«**^ 
■r-sa-^Ma^at^ax.^ 

3 fitW^SrmlEL^^fii l^JHcfc OfT^ d tt^ 
{t^SISr^ttSLTiSJitS^bMa^ff B»J«*±fcffi 

Bo 

a c tzttmtTzmxm 1 ~ 3 ©^rn*ncE«©x 

[§»*Jfi5] A/D««|f8i:«t5T. Htc 

^m-^©X-^ U- hiO feJIS^^»©@^i' D>y^ 

Hffi«Mt«ia^RlCJ:oT. »EA/D«*f 9*>6fl) 
■y->yij >^x-^©il5^&|gc«^©^tt*ffl«-r^.X 
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t>« u sow & shubus £&tb ujg^^kAaasrfT 5 1 
it. 

[fgBJ<D¥IMffl&I8Bj] 
[0 0 0 1] 

[0 0 0 2] 

0 4 3 3 3^*6. B9 8», ±IB#M : (Ct3«£$n5ti 

[0003] b8i:*ht, mm^-yizmm^txrcm 
mmmz, h 3 0 n«fco«««#»csgjft*nfc 

f?£7>:/3 1 fc«fc 0*iit®$n, A/Dl£g|t§3 2 

(i+p) 7^r;i^^ 3 3 SrigT. mse© (i^snt) 
jauftRWttsw-rsyu-r (ws^b§§) 34 
£Ht. ?^;i/7>f;^ 3 sx^u-f wait) 

flllB3 6l:«»Sft. 1", "0" 

[0 0 0 4] 0 9K:feV>T, ^Hlfr'JZfr'? 3 5 
©aWttBWr*. ^fflryJ'^^MSSIl FI 50 
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Offl****»S*l«^i:T, Rig (3836) jfttfcmSft, 

Jl<DRII^®JiSS<JWgB3 8fc2ie,n-2>. 

3 8fcttJWiayj-f 3 3 4*»6©ffi*#HHA*i 

[0 0 0 5] jg£ft|*PS|!3 8tt. (JSSS) 

3 5 ©H»»#tt#m»ffi»B£©IS©«fiBgtfe4*tt 
[0 0 0 6] 

ttffiK«toTtaa««Yt;fiia3^jR*T?*a:^fc4e>. 3 fit 

[0 0 0 7] *«W©BWf4, h7>7A'-W7^* 

?T-ffi0!t2n2>mi&%ftt,&\z%i^T. <si£>fr<DWim\z£. 
r>iz>^-^y 7<D&mmi?;umiite-ofc.m-e>\ziE v 
i/ mik&T' a- & < & 5 1 n 5 ?f c ti v» 5 s ^ ;u 

[0 0 0 8] 

b<"l", " O'lcWSJ^tl. aUSffffiSO^y^OW 
[0 0 0 9] »l©*fSW (f»*^llC*f)S) «, 58^ 
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^-^fc^-rsffiwaaa^ai:. ttmsaa^a^e.© 
m*<a#^ e>@£^ p -y ^ tisw&r-^^tti^'f = 

u r pj^-f -5 3 m n fern © l # qh&t & u 

^ffik-Ul^tti^a<>:. M^Ma^a^<=>©{ii;>j{S^ 10 

at. mi&^it&w^mfr$<Dmt)fr<b^is$')uffim$: 

ffi l"^Hc<k 9 £ £ T?^Hb^£&tt! LTjgjS3£{b 
[0 0 10] ±!2©± -5 Ic. mi W^BJtCintt*. HI 

^g^ft e test £ nfciaat-r- * * n £ r a 

* t?« ids * n a mfomt t§ © -t > * - * y y co s H 
situ jS*s^k»oA*«^«5g«u^;u 

[00113*2 ©#SSg§ 2 fc*f*S) tt, 64*, 

iu Eii{f^©x-^i/-h£OfcfS(^?£8&:©B5t 

£ n»; ?t?S£e^*t-A-t>'7''J >i^t5A/D 30 

^-^^raMwaaa^at. «p»wi^e.o 
«wnac***a}-r**Mffiffl*w^ai, «ra$aa^a 

3®fiJSfflC0L-^^ffl^^^S^-r-5b 40 

h 9 y 9 xtejmikm^WL t . h 5 * * ssfl;j&fctB*s*» 

K «fc 9 ttfcoflMK^Tji^fb&SJ-isW-** v "? 
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jgft^tiiaa#aA^©m**^7 :r v^;i't»a 

[0 0 12] ±12© J; -5 (C, S|2 0*«Wt«fcn«. S3 

mm\z&^x. mn^y \r\z^^n±^n^it\^tz.m 

5Cl<fcT3ffi¥i]S©L^ffi££j&T-5L^fiIU^;P 
fcdJBBSSW. £"=>tr, x"J >y±©ttft&B£BBg£ 

[0013] *3©#sgBj (j»#3S3t»«s) »*. mm. 

tU f2^<s^©o r -^l/-h<t0fcK^^&SS[©SS 
A/D^^aj6^©t)->7"U>^5 :: -^ 

u#^ffi^^;^e.^bKiis:^mbjgjs^bMas:fT 
^tfflifsi:, iiit^-fbMa^a*^©tB^^e>^v 

y^«ft««HiMT?*5FI R7^;U^lc*3V^T3#:*iJ 
US^ttW'WHc J; Off 5 C tT#fcl»SlWai/ 
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[0 0 14] ±E©«fc5fc, »3©#:589§»::«fcn«, M 

£«#©H«SM*tt£*l«T & h 7 >XA*— 9-;u7 ;u 
?-Cffil&i<tlZ>mfo$fit&<D1z -y 7"©{fc&£@ 

iB&£tlT^-5 7>7>A:5'>(4, 7>7;i//t^>(4# 
£©8Be/^>©»DELT&DH#©Httft«rtt£*> 10 

fflW&IS^. 7>7;P^(c^t£igJt^bg§©*-;/7* 

[0 0 15] £4 ©#369! <fflfjfcJH4K:*fcti;) (4. ^1 
~JS 3 ©*3S WCfi£JR-f *"&©-<?& oT. ?i£«^(4. 

[0 0 16] ±fBtf>«fc5K> g4©*liH 
3 © * % 9i K m t A S! W /<£ S £ (t * ^ L fc t> CD T" 
-5. 

[0 0 17] 15(0^91 (»^«5CMJS) 

(4, A/D^J^StCioT, F»lJ;0 8B»a 

fi^*t-/^>^U >J r t5Iit, H^^biaa 
^grCJ^T. SM3A/DlEife^a**S©1i->7 p U>0 r 
x-*©K«ift»«tt<&1*ttS4*«-r»lS£. *MMtt 30 

^©X-^^-Y 5>iffc:fetTS7*— ^££ffc-r«I8 

©W2>«*&» e.WI2HS^ d v 9 i B*£-r*i5rJ£©5* 
-ZmAZ-i 5>^£©&*Bg|M£&ttiU gftl&MtMftL 

*«*©«« V"<JH£lfttHU fffiiBildl^JKCJfcDT 
irr^t"&3M«5t/i©L£^MI^Jl'££/£-r ; £>Ig 40 

igi. wiBigj^^bsas^s 

[0 0 18] 

[%^©*JS©^fiM] tAT. *569i©&*»©«MBfc-3 50 
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[0019] (mi ©*JS©JgS!) SI 1 (4, #3S9i©m 
ScHffijg^^bSB 1 6 <h, 1 7 

[0020] ^y^^fli^^BBaLfcgBaa^sasi 

Klc«fc9^*m£*lfc?|£fg^ 1 0 0 ^A*tb, 

>yi7 1 0 1 *5B*r*. A/D^&g&l 0 14. □ 
-yi7 l 0 1 ICcfcOA^ft^ 1 0 0 £-tf->:/'J >^U -tf- 

>7u i o 2 ££firr-5„ H3e«{t»i2 

(4. iS0fl»»»tt*t7F I R7-fMT?*0. ^ 
-->^;H/XJ}?>x^^^tts^m#ttir$)S (i + 

[0 0 2 1] ttF^-f^gfll 3(4, F I R 7 -< 
«J«£*U E3S#fl:«tb* 1 0 3 ittlKlffifflfctfja&l 4 

tti,^©^-^ t LT«ra*aagBtH* 1 o 4 ££j&-r-&. 
*nw«:*a*aa 1 4t4. mmy^^^mtt i0 4^e.fi 
«KiiE£*a-r*n<fc-cmrw{fcfB«*j 1 0 5££j£-r 
■s. u#v^ffiU"^;^ffigei stt. wwjaaaai* 1 0 

4©iI4Il"<;H£&fflU «*§-§El 7 fC*3tt-5 3ffi*iJ^ 

1 0 6 srtua-r*. 

[0 0 2 2] -fe>*-fi*&HSitJS^fcS&l 6tt, 

5asgi5m* 1 0 4 1 us^ffiu^jufcttiffima io6t 

S^S, t>^-^7^©it**lSIt*5F I R7 

w;i/*-e#tf>££*i. jgjfcWMttSWtti* i0 7$3{tfl 

S <U-Xb$->X*I7) #5fc*©«k-5&«J&»T 
7;Urf«JXAt«t 0. »?§§*<«*(;:&*<£ 5 KF I R7 
^^©^vT/flMfcSKK tt^SB 1 7 (4, jglS 

5ftMII±i7Jl 0 7$h^tW^*©It^C<fc0 

[0023] jy.T. ±.%zffimz&z>mi<nnm<r>T&m\z 

*6»cB¥«B!&«fil6*wUT-t-©»fPSItt^-r*. 
[0 0 2 4] 13 2(4, U^V^ffiU^^mgBl 5 <hjgjfc 

-s. mmmm^mtj 1 o 4t4. u#^fflu^;^mspi 

5(4, (s^u^i^mgu st-i 
iuwaa«ffl*i o 4©««u"«Ji'ttfttaL. ^©^tBb 
fcja«^;P6i/2 Lfcfc©£3ffl*iJ5fek:fli^sLt* 

Viffim^-l 0 6 
[0 0 2 5] -t>^-IW!cH^ji«Wb«l 6(4. h5 
>XA*— y-JU7 ^M2 1t3 ttM^ffi 1 9 i 3 ffilSM 
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&m&2 o-cfltofcstiT^*. cici-ctt, gjg<b7;io* 
— 2 i <D±>?-$>y7<Dmmzmfem-c 

&<9. t>^-^7^©§tli. {SifrE#rgB2 2T' 

m^mimwmf] i o 7 i^^nstt^i 1 1 o 
^a/Mc & s £ 5 Kjgjfc w k s«f £ n-s . 

[0 0 2 6] @3H 3 MW^gP 1 9 £ 3 ffi^M^mgE 

2 0 £!ft?3T-5fc#>CDiaT-&.5 0 3 it Wife MSB 1 9 (i. 
ajS«fl5«ttl* 1 0 7 t 1 0 6 £itKi§2 

3 l:i OJtfe-rSdtT. I)6#fc»a*10 7*«3i 10 

suu wsu^mx-fe-g) 3M*ij3£«^ i o 9 &m*i-r<5. 

3ffi«i6tftm«B2 Ott. "1". "0". 

JHI«B££J5fcU 3M*IJ^^1 0 9KJfci;T-fel^* 

2 4»cj:oj«»«*«a!iR$n. jei6ip{b«tti* 1 o 1 1 
mwmi i io*»^6Ri6 1 1 o^m^n 

[0 0 2 7] £U:<& «fc 5 K. jgJfc^bS&SSB 1 6 
^n2.{f^- 1 0 4«SiH*^ffiL, 3fit*iJfe(DL^^fB 
1 0 6 S:^-rSL#^ffl[k^;^mgPl 5 mfe& 20 

^b$&SSf$ffi* 1 0 7©3««j£tfiEU<*iJ»J£ft-5fc 

[0 0 2 8] (12 0*Ei6©»t8) 2 

££iQL-fc 30 
[0 0 2 9] 04H *«W©«2 0^jfiO«16»CfiR* 

£gE«tt. A/D«#£tfc«l Oi, HS^bgPl 2 
£, MMALSffi l 3t, ft ffl&fittttrtB 1 4t. 
«U"<JMfttH«-i 5t, -tr>^-#^:H^igJS^fbgP2 

$>*«2 6 <h> &$:ffij#<i^fii£gf$2 7 

[0 0 3 0] a4fcfti5K. ^2CD*M«^li('^ 
l.ry^Jl'fi^Sigift, ±E» 1 ©5fefc©J§MBlc« 40 
5ry^M^S4gfl;, h 5 v ?i6M*ttl» 2 5 
<!:, X<y>?m2 6 t, «#«MI^»£«2 7«rira*.fc 

[0 0 3 1] &*5. 12 (D*5SC>^^lC«S5 :: > ! ^;Hf 

<&i&<DMmz^^T\tm—<Dpm&^$:tti'T s t<Dmw 
[0032] pat. ±ftmmz&zm2<D&me>i&mz 
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[0 0 3 3] 0511 ^ y^&O^^^nJftl^jg^^ 

*>*-«RB£awfc«Wb«2 8tt. ttfUMQSaBffla l 

0 4 £«&#}#<f ^ 1 1 5*»MSn, 
;L-7-<;U^2 1 £3tt*ijj£ffil 9£3tt8g|&fttt}ffi2 0 

[0 0 3 4] gjg^7;W3*'JXAi:LTLM 

y7£WV©«»tt. tS8icMlfrgB2 2T«§M^1 1 
SfC/fcbT, »S«fl3ffl.SttJ* 1 0 7 t^f#^n-2»<Si 

(E2#Bg) „ 

[0 0 3 5] 6U:©J;3fc:. jgJ&Wb&affi 2 8fc{K*6 
SnSi^l 0 4 ©JIi|g£&ai U 3ffi¥lJ5£<DL<#Hi 

1 0 6 ££efc-T3 U*Httl"UHfetti» 15t, igj&*£ 

*H££Ufc*Jfc3Mfc$&3«2 8£> HfS©«8Mfc*Wa 

J$«^££*Ta«R##«^£filEaB2 7*^tt-5di 
T', )l^{bMSa5tti73 1 0 7©3ttfOJ£j&<IEb<*ll»J 

U&HJ:5K:U 'ZIUz.k-DT&felsTzmifc&WsJffi 
[0 0 3 6] (H 3 ©5HS£©ffiJ$0 $^|?0^ 3 CO*)5S 

[0 0 3 7] H6tt. *5%W(Dm3<Dmffi<DMm\zmz> 
£SStt. A/DflMISEiftttl Oi, HJgflMbffil 2 

ttrfljasgci 3 «r»ifi:ffi^i±i^ 1 4i« 

[0 0 3 8] EI6(C^-rck51C. 3 (D$iM<v&m\zm 
-S^v^^Hf-^S^BfC, 7>y;WX^>^ttlgB2 9 
[0 0 3 9] »3<D*Jfi©JglBC«55 f ^i';U« 

[0040] ^^^^flr^sEakbfcBEftjat^saiR 
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1 0 1 ftf8£-f £. A/DgJ&SBl Ote. H^^D 
7^10 1 0 0 ft+J-^'J it 

>7*U ># ; r—9 1 0 2 ft^fiSTS. S£«{bffi 1 2 

— •>v;uux#>^*acc*5vt*«iaM*ttT»a (i + 

D) #ttt»Wt*. 
[0 0 4 1] »DB7>JP^»1 3«. F I R7-fMT 

*l. HfcSHbSStH* 1 0 3 £4tM&&tftttiaB 1 4 10 

th&cDT-? t isTm*mm%>mt) i o a s^t-s. 
ttMffiti&tuffi i 4«. mm?* )\o?mt) 104*511 

fflKISft«ffiT4C:£T*raifcffiflM*l 0 5 ££/ST 

[0 0 4 2] y >z7jw** >&mf&2 9\t. mn^—y 

«R«JW£l 1 5ft£j£-r£. B7tttC7>rJW 
?>(D— MT'&Z. L^ffi k^Ul^ibSBl 5te. MM 20 

mw&mti i o 4 cofgigi/A;;u£8taiu 1 7 k 
i^Hau^ufttuaBtaa 1 0 6 £tfj?3-r&o 

[0 0 4 3] •fe>^-«*H3tau6«ft«2 8tt, MM 

iigptB* 1 0 4 tu^^mu^u^m^mt} 1 0 6 1 

S^«T«5FIR7-fMTMSn, is^^bias 
SBtti* 1 0 7ft 3**J£Ufcll6*a> 6 
mm fttftWU LMS (U-Xh5->7>7I7) 

/MC&&£5£F I R^-f^O^y :/t6RftS*r£ 
tf. 1 1 5l=*Si;T«8k03e«f* + WfU^ 

7«. jg£«Mb&9tti 
^3 1 0 7 £tf*£tt^&£©**«#fc±D«#-r*. 

[0 0 4 4] £U:©«fc5K:, XJS#ftfi9ffi2 8 Icifctt 
^ni.i^ 1 0 4<Djgi|Bft&ttiU 3«t¥iJj£cDb£Viffi 

1 0 6 ££/&T-5Ui*l/^^,>l/SiitBg&l 5 jgjfc^ 

ft@5££: LfciUfc^tefflSSB 2 8 7>y;U/t^>75i 

??5fesn*»iiwc»6<wb«ia«pi 6©^y7"«©s 40 

t±jgB2 9ft&tt*c:<kT, aue<¥{b*aa»m* 1 07© 
3 « n&ifiiE l < «»j $ n * ft $> , =f- 9 $mm> t * v 

-5. 

[0 0 4 5] ft**. afcRHtt, ±festrtS«©*fcH«* 
F I R7^;U^-^LMS7;U=f UvCAKIEitSftS*)© 50 
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[0 0 4 6] &*J. B:£©^>:i'-i'y:/«»C©ffltt. 
[0 0 4 7] 

[0®cDffi*ftia^] 

[01] 3mu^L^^m^m^t±>^-^y^m 

[02] 3fflWS»t3ttHSSI«W«0»<aft7S1-^D 

[04] *f&BF}<onm<DMm2 \z.$tvt*? ! i?9)i>mmt 
$imw<Dmi$.$:^-?7n-y i7 0. 
[us] *»w©*jfi©»aa2»c*j»taa[jc#ftfflasB 

[i6] *mw<D$ti&<DBm3 \z*>ttz>7 : zs*ji'mnn 
^mmnm^^-r^ay $ 0. 
[0 7] ^-y±tci5^$n^.y>> r ;u>'i^>^j„ 
[08] t£si5oa[«^i:ffla©«j«ftittwr*H. 
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